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SPECIFICATION 

1. Title of the Invention 

A Method for Manufacturing A Semiconductor Integrated Circuit 
Apparatus 

2. Claims 

1. A method for manufacturing a semiconductor integrated circuit 
apparatus wherein a semiconductor integrated circuit apparatus is 
manufactured by forming a monocrystal semiconductor film on an 
insulation film, and the above method being characterized in comprising 
a step for forming a slot on a semiconductor substrate, a step for 
forming an insulation film on at least the surface of the above 
semiconductor substrate in the above slot so that the above 
semiconductor substrate should be exposed to one side wall of the above 
slot, a step for forming a metallic film on the surface of the above 
semiconductor substrate that is exposed to the side wall of the above 
slot, a step for forming a semiconductor film on the above insulation film 
and the above metallic film, and a step for solid phase epitaxial growth 
of the above monocrystal semiconductor film including a metallic atom 
to configure the above metallic film on the above insulation film by 
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heating at a specified temperature cycle. 

2. A method for manufacturing a semiconductor integrated circuit 
apparatus of claim 1. wherein the conductive type of the above 
semiconductor substrate is different from that of the above monocrystal 
semiconductor film. 

3. A method for manufacturing a semiconductor integrated circuit 
apparatus of claim 2, wherein the conductive type of the above 
semiconductor substrate is n-type, while that of the above monocrystal 
semiconductor film is p-type. 

4. A method for manufacturing a semiconductor integrated circuit 
apparatus of one of claims I to 3, wherein the above semiconductor 
substrate is an Si substrate, while the above semiconductor film is a 
polycrystal Si film. 

5. A method for manufacturing a semiconductor integrated circuit 
apparatus of one of claims 1 to 4, wherein the above metallic film is an 
Al substrate. 

6. A method for manufacturing a semiconductor integrated circuit 
apparatus of one of claims 1 to 5, wherein the above monocrystal 
semiconductor film is a p-type monocrystal Si film including Al up to 
solid solution limit. 

7. A method for manufacturing a semiconductor integrated circuit 
apparatus of one of claims 1 to 6, wherein the above semiconductor 
integrated circuit apparatus is a CMOSLSI. 

3. Detailed Description of the Invention 
[Field of the Invention] 

The present invention relates to a method for manufacturing a 
semiconductor integrated circuit apparatus, more specifically, relates to 
a technology useful for application for forming a monocrystal 
semiconductor film on an insulation film. 
[Prior Art] 

In the conventional CMOS technology, an n well is formed in a p- 
type semiconductor substrate or a p well is formed in an n-type 
semiconductor substrate (for example, Tokuyama and Hashimoto, 
"MOSLSI Manufacturing Technology" (Nikkei Macglowhill, June 20, 1985) 
p.40). 

[Problems to be Solved by the Invention] 

However, in this case, a semiconductor substrate and an n well or a 



p well are not separated with an insulation film, as a result, there has 
been a problem that it is difficult to prevent the occurrence of what is 
called latch-up. 

It is an object of the present invention to provide a technology that 
enables to form easily a desired conductive type monocrystal 
semiconductor film in a status separate from a semiconductor substrate 
with an insulation film. 

The above and other objects and innovative characteristics of the 
present invention will be made clear in the descriptions herein and the 
attached drawings. 
[Means to Solve the Problems] 

As an electrode wiring raw material in a semiconductor integrated 
circuit apparatus, an Al film with addition of Si (silicon) by for example 
1 to 3 weight % is employed in general. The present inventor has found 
that when an Al film with addition of Si is formed on a Si substrate. Si in 
the above Al film goes through solid solution epitaxial growth on the 
above Si substrate by heating process in a manufacture of a 
semiconductor integrated circuit apparatus, and as a result, a p-type 
monocrystal Si film that includes Al up to solid solution limit is obtained, 
and led to the present invention. 

The outline of the representative one of the inventions disclosed in 
the present application is described hereinafter. 

Namely, the present invention embodies the steps for forming a slot 
on a semiconductor substrate, for forming an insulation film on at least 
the surface of the above semiconductor substrate in the above slot so 
that the above semiconductor substrate should be exposed to one side 
wall of the above slot, for forming a metallic film on the surface of the 
above semiconductor substrate that is exposed to the side wall of the 
above slot, for forming a semiconductor film on the above insulation film 
and the above metallic film, and for solid phase epitaxial growth of the 
above monocrystal semiconductor film including a metallic atom to 
configure the above metallic film on the above insulation film by heating 
at a specified temperature cycle. 
[Action] 

According to the means mentioned above, metallic atoms to 
configure a metallic film are taken in a semiconductor film at epitaxial 
growth, so a kind of metals is selected appropriately, thereby it is 
possible to easily form a desired conductive type monocrystal 



semiconductor film in a status separated from a semiconductor substrate 

with an insulation film. 

[Embodiment] 

In reference to drawings, structures according to the present 
invention are described below in details on the basis of an embodiment. 

By the way, in all the drawings, identical codes are allotted to 
components having identical function, and their repeated explanations 
are omitted hereinafter. 

As shown in FIG. 1. first for example, a slot 2 with a rectangular 
cross section is formed on the surface of a semiconductor substrate 1 
such as for example an n-type Si substrate, thereafter, an insulation film 
3 such as for example an SiO: film is formed on the surface of this 
semiconductor substrate 1 by for example thermal oxidation method, 
then a portion positioned at one side wall 2a of the slot 2 in this 
insulation film 3 is selectively etched and removed, and the above 
semiconductor substrate 1 is exposed to this portion. Thereafter, an Al 
film 4 is formed on the whole surface, and other portions than the 
portion positioned at the side wall 2a of the above slot 2 among this Al 
film 4 are etched and removed. Thereafter, for example by CVD method, 
for example a polycrystal Si film 5 is formed all over the surface. 

Then, in this status, heating is carried out at a temperature cycle in 
a specified temperature range, for example, as shown in FIG. 6, at a 
temperature cycle A between 100°C and 50°C. As for the temperature 
cycle A. increasing temperature is carried out relatively fast, while 
decreasing temperature is carried out gradually, and for example, the 
time intervals of tl, t2. and t3 in FIG.6 are set 5 to 10 minutes, 10 
minutes, and 30 to 40 minutes, respectively. By the way, this 
temperature cycle may be for example a sine wave temperature cycle. 

And when heating is carried out at this temperature cycle A, as is 
seen from the Al-Si system condition drawing shown in FIG.6, the solid 
solution degree of Si in the above Al film 4 fluctuates with time t as 
shown in the curved line B. Namely, at increasing temperature, the solid 
solution degree of Si in the Al film 4 increases, while at decreasing 
temperature, it decreases. In this case, since the stability of the above 
polycrystal Si film 5 is lower (whose free energy is greater) and more 
active than the above semiconductor substrate 1, at increasing 
temperature, the Al film 4 absorbs Si from the polycrystal Si film 5 
adjacent thereto, and at decreasing temperature. Si in this Al film 4 goes 
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through solid solution epitaxial growth on the surface of the 
semiconductor 1 at the side wall 2a of the slot 2. This epitaxial growth 
proceeds in the direction parallel with the surface of the semiconductor 
substrate 1, as the Al film 4 goes to the opposite side to the side wall 2a 
as the above temperature cycle A. As a consequence, through a process 
as shown in FIG. 2, and as shown in FIG, 3, on the insulation film 3 in the 
slot 2, a p-type monocrystal Si film 6 that includes Al atoms up to solid 
solution limit is formed. Thereby, it is possible to easily form a p-type 
monocrystal Si film 6 on the insulation film 3 in a status separated from 
the semiconductor substrate L without impurity doping by ion 
implementation or so. And further, it is possible to make the surface of 
this p-type monocrystal Si film 6 at almost the same level as the surface 
of the semiconductor substrate I, thus there is no step, so that it is very 
advantageous for later processes. 

In the next place, both the ends of the polycrystal Si film 5 and the 
p-type monocrystal Si film and the Al film 4 are etched and removed, 
and a status shown in FIG. 4 appears. 

Thereafter, as shown in FIG. 5, an insulation film 7 such as for 
example an SiCN film is formed all over the surface by for example CVD 
method, thereafter etching is carried out all over the surface, thereby 
the above insulation film 7 is filled in between the p-type monocrystal 
Si film 6 and the side wall of the slot 2. Then, a gate insulation film 8 
such as for example an SiO? film is formed on the surface of the above 
p-type monocrystal Si film 6 by for example thermal oxidation method, 
and further, a gate electrode 9 such as for example a polycrystal Si film, 
for example an n' type source area 10 and a drain area 11 are formed, 
and an n channel MOSFET 12 is formed. Thereafter, a gate electrode 9 
such as for example a polycrystal Si film is formed on the insulation film 
3, and further, a p' type source area 13 and a drain area 14 are formed 
in the semiconductor substrate 1. and a p channel MOSFET 15 with the 
insulation film 3 as a gate insulation film is formed, thereby the 
objective CMOSLSI is completed. 

In a CMOSLSI according to the present preferred embodiment 
having above mentioned structure, as mentioned previously, the 
semiconductor substrate 1 and the p-type monocrystal Si film 6 are 
separated from each other with an insulation film 3, it is possible to 
effectively prevent the occurrence of latch-up, and also it is possible to 
reduce parasitic capacity. 



5 



Heretofore explained in concrete is the present invention by the 
inventor in reference to the above preferred embodiment, and it is 
taken for granted that the present invention is not limited solely to the 
above preferred embodiment, and the present embodiment is therefore 
to be considered in all respects as illustrative and not restrictive, the 
scope of the invention being indicated by the appended claims rather 
than by the foregoing description and all changes which come within the 
meaning and range of equivalency of the claims are therefore intended 
to be embraced therein. 

For example, the present invention may be applied to the 
manufacture of other various semiconductor integrated circuit apparatus 
than CMOSLSI. 
[Effect of the Invention] 

The effect obtained by the representative one of the inventions 
disclosed in the present application may be briefly explained as below. 

Namely, it is possible to easily form a desired conductive type 
monocrystal semiconductor film in a status separated from a 
semiconductor substrate by an insulation film. 
4. Brief Description of the Drawings 

Figs. 1 to 5 are cross sections showing processes of the method for 
manufacturing a CMOSLSI according to one preferred embodiment under 
the present invention. 

Fig. 6 is a schematic diagram showing an Al-Si system condition 
drawing and a diagram showing fluctuations of the solid solution degree 
of Si by temperature cycle. 





In the figures, the codes represent the fallowings: 


1 


Semiconductor substrate 


2 


Slot 


3, 7 


Insulation film 


4 


Metallic film 


5 


Polycrystal Si film (semiconductor film) 


6 


P-type monocrystal Si film (monocrystal semiconductor film) 


8 


Gate insulation film 


9 


Gate electrode 


10, 13 


Source area 


11,14 


Drain area 


1 2 


n channel MOSFET 


1 5 


p channel MOSFET 


Agent 


Patent Lawyer Michio Ogawa 
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